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(54) METHOD FOR MANUFACTURING CYCLIC OLEFIN POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a cyclic olefin polymer showing 
heat resistance and lowering of the molecular weight and having little residual solvent. 
SOLUTION: A cyclic olefin polymer composition comprising a cyclic olefin polymer and an organic 
solvent is subjected to (1) heating with agitation at >20° C and not more than the boiling point of 
the composition under normal pressure, and then to heating under reduced pressures with continued 
agitation in a stepwise manner of (2) at >80° C and <255° C under a pressure of >4 kPa and <70 
kPa and (3) at >190° C and <255° C under a pressure of >1 kPa and <4 kPa. The organic solvent in 
the composition is thus eliminated and the polymer showing little degradation of heat resistance and 
lowering of the molecular weight and having little residual organic solvent can be obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Stirring the annular olefin system polymer constituent which consists of an annular 
olefin system polymer and an organic solvent (1) By ordinary pressure, below the boiling point of 
a temperature the constituent of 20 degrees C or more, 70 or less kPa of (2) 4 or more kPas 
pressures, The manufacture approach of the temperature of 255 degrees C or less of 80 
degrees C or more, less than 4 kPa of (3) pressures of 1Pa or more, and the annular olefin 
system polymer characterized by removing scale loss aggressiveness and this organic solvent 
gradually with 190 degrees C or more 255 degrees C or less. 

[Claim 2] The manufacture approach of an annular olefin system polymer according to claim 1 
that this organic solvent is the aliphatic hydrocarbon of carbon numbers 5-14, the aromatic 
hydrocarbon of carbon numbers 6-14, or oxygenated aliphatic hydrocarbon of carbon numbers 
1-10. 

[Claim 3] The manufacture approach of an annular olefin system polymer according to claim 1 
that the reduced viscosity measured at 30 degrees C among the toluene solution of 
concentration 0.5 g/dL of this annular olefin system polymer is 0.15 or more dL/g 1.5 or less 
dL/g. 

[Claim 4] The annular olefin system polymer obtained by the manufacture approach given in any 
1 term of claim 1 - claim 3. 

[Claim 5] The optical material which mainly becomes any 1 term of claim 1 - claim 3 from the 
annular olefin system polymer obtained by the manufacture approach of a publication. 
[Claim 6] The medical ingredient which mainly becomes any 1 term of claim 1 - claim 3 from the 
annular olefin system polymer obtained by the manufacture approach of a publication. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an annular olefin system polymer and its 
manufacture approach. It is related with the molding material which it mainly comes to carry out 
from the manufacture approach of an annular olefin system polymer that remove this organic 
solvent, without causing a fall for the heat-resistant fall of the this annular olefin system 
polymer from the annular olefin system polymer constituent which consists of an annular olefin 
system polymer and an organic solvent in more detail, and molecular weight, and this organic 
solvent hardly remains, the annular olefin system polymer obtained by it, and this annular olefin 
system polymer. This annular olefin system polymer is suitable for the medical ingredient 
application according by optical homogeneity and high transparency to optical material 
applications including an optical disk substrate and high transparency, and low moisture 
permeability. 
[0002] 

[Description of the Prior Art] Various properties, such as high transparency, optical isotropy 
(low form birefringence), dimensional stability, weatherability, and thermal stability, are required 
of the plastics used for optical materials, such as an optical disk. Moreover, the polycarbonate 
used regularly conventionally and a polymethyl methacrylate have a fault as shown below with 
progress of the densification of a record ingredient. The rate of a proper birefringence being 
large and an optical anisotropy's tending to produce the former in a moldings and the latter are 
that it is lacking in dimensional stability since water absorption is very high, and thermal 
resistance is also low. These faults will become remarkable, so that information is recorded on 
high density. In view of this situation, development of an annular olefin system polymer is briskly 
performed as alternate material, such as a polycarbonate. After these polymers copolymerize 
an alpha olefin, annular olefins, etc., such as ethylene or a propylene, with what hydrogenated 
the partial saturation double bond produced in a polymer after carrying out ring opening 
polymerization of the annular olefin etc. according to ** metathesis catalyst, ** Ziegler-Natta 
catalyst, or a metallocene catalyst, without carrying out ring breakage of the annular olefin etc., 
they are divided roughly into what hydrogenated the partial saturation double bond, and the 
thing which hydrogenated the partial saturation double bond containing the aromatic series of 
the polymer which uses ** polystyrene as a principal component (**). These polymers are 
obtained mainly by the polymerization reaction and the hydrogenation reaction performed 
succeedingly in a solution system, and are obtained in many cases as an annular olefin system 
polymer constituent which consists of an annular olefin system polymer and an organic solvent 
immediately after a reaction. In order to obtain the annular olefin system polymer made into the 
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purpose from this constituent, it is necessary to remove an organic solvent from this 
constituent. 

[0003] As an approach of removing this solvent from the constituent which generally consists 
of an olefin polymer and a solvent A) The polymer constituent heated under pressurization or 
ordinary pressure Below the melting point of this polymer The approach (JP,57-139107,A, 
USP3544540 grade) of removing a solvent, and the method (W099-32525 grade) of heating a 
polymer constituent in B container and removing a solvent are well-known by injecting in the 
container under ordinary pressure or reduced pressure. A) It is applied mainly to crystalline 
polyethylene and law is difficult desolventization in the annular polyolefine with comparatively 
easy desolventization which is amorphism nature. On the other hand, although B law is applied 
to amorphous polyolefine, generally it is the conditions for a polymer with a low glass transition 
temperature, and when it applies to an annular olefin system polymer as it is, we are anxious 
about a lot of solvents remaining. Moreover, if it heats further, the temperature of a constituent 
is raised and a solvent is removed in order to lessen a residual solvent, we will be anxious about 
the heat deterioration component in this polymer increasing with heating, and a fall and a 
heat-resistant fall of molecular weight taking place. 

[0004] The annular olefin system polymer is suitable for optical material applications including 
an optical disk substrate by optical homogeneity and high transparency, however, the heat 
deterioration component of this polymer — coloring of a polymer and the problem of a 
heat-resistant fall — moreover, problems accompanying desolventization, such as curvature 
and a surface sink, produce the organic solvent which remained superfluously at the time of the 
fall of the heat deflection temperature of this polymer, and shaping. 
[0005] Moreover, as for the annular olefin system polymer, use is also expected as the 
container and packing material in a physic medical-application way from the high transparency 
and low moisture permeability. We are anxious about the problem of the contamination to the 
perimeter according [ the organic solvent which remained superfluously / coloring of a polymer 
or the problem of a fall of dynamics physical properties / again / as for the heat deterioration 
component of this polymer ] to exudation. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention has few heat-resistant falls and falls 
of molecular weight, and a residual solvent aims at offer of the optical material obtained from 
the manufacture approach of little annular olefin system polymer, the annular olefin system 
polymer obtained by the approach, and this polymer, and a medical ingredient. 
[0007] 

[Means for Solving the Problem] There are few falls of thermal resistance [ situations / above ] 
and falls of molecular weight, and manufacture of an annular olefin system polymer with few 
residual solvents is indispensable, and it is wished. As a result of inquiring wholeheartedly in 
view of this situation, by decompressing and/or heating gradually the annular olefin system 
polymer constituent which consists of the above-mentioned annular olefin system polymer and 
an organic solvent stirring, we do not almost have a heat-resistant fall and found out the 
manufacture approach of an annular olefin system polymer with them. [ few / the amount of 
residual solvents is remarkable and ] It is few, and the amount of residual solvents is remarkable, 
and the molding material which mainly becomes about the annular olefin system polymer 
obtained by this manufacture approach and this polymer has few heat-resistant falls and falls of 
molecular weight. Therefore, the mold goods fabricated from this molding material have neither 
curvature nor a surface sink, and there are still few worries about the contamination to the 
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perimeter by solvent exudation. We came to propose this invention from the above knowledge. 
[0008] Namely, this invention, stirring the annular olefin system polymer constituent which 
consists of an annular olefin system polymer and an organic solvent (1) By ordinary pressure, 
below the boiling point of a temperature the constituent of 20 degrees C or more, 70 or less kPa 
of (2) 4 or more kPas pressures, It is the manufacture approach of the annular olefin system 
polymer characterized by removing scale loss aggressiveness and this organic solvent gradually 
with the temperature of 255 degrees C or less of 80 degrees C or more, (3) pressures of less 
than 4 kPa of 1Pa or more, and 190-degree-C or more temperature of 255 degrees C or less. 
Furthermore, this invention contains little annular olefin system polymer of a residual organic 
solvent with few heat-resistant falls obtained by the above-mentioned manufacture approach. 
Furthermore, this invention offers the optical material and medical ingredient which mainly 
consist of an annular olefin system polymer with few residual organic solvents obtained by the 
above-mentioned manufacture approach. 
[0009] 

[Embodiment of the Invention] In this invention, as an annular olefin system polymer used ** 
After carrying out ring opening polymerization of the annular olefin etc. according to a 
metathesis catalyst, with the hydrogenation ring-opening-polymerization object which 
hydrogenated the partial saturation double bond produced in a polymer, ** Ziegler-Natta 
catalyst, or a metallocene catalyst After copolymerizing an alpha olefin, annular olefins, etc., 
such as ethylene or a propylene, without carrying out ring breakage of the annular olefin etc., It 
is divided roughly into the hydrogenation styrene system polymer and hydrogenation styrene 
system copolymer which hydrogenated the partial saturation double bond containing the 
aromatic series of the addition mold copolymer which hydrogenated the partial saturation 
double bond if needed, the polymer which uses ** polystyrene as a principal component, or a 
copolymer. 

[0010] ** A hydrogenation ring-opening-polymerization object is acquired by hydrogenation of 
the ring-opening-polymerization object which is a precursor. A ring-opening-polymerization 
object is acquired by generally carrying out the polymerization of the annular olefin etc. under 
existence of a metathesis catalyst. These are indicated by JP,60-26024,A, JP.63-218726A 
JP,2-133413,A, JP,3-109418,A, etc. As a monomer used, norbornene, 5-phenyl norbornene, 
Tetracyclo [4, 4, 0, 12, 5, 17, 10] -3 dodecen, Annular monoene one, such as 8-phenyl 
tetracyclo [4, 4, 0, 12, 5, 17, 10] -3 dodecen, Cyclo BENTA diene, a dicyclopentadiene, 
norbornadiene, 5-ethylidene norbornene, Annular dienes, such as 8-ethylidene tetracyclo [4, 4, 
0, 12, 5, 17, 10]-3-dodecen and 8-isopropylidene tetracyclo [4, 4, 0, 12, 5, 17, 10]-3-dodecen, 
are used preferably. When the availability of a raw material and the thermal resistance of a 
polymer are taken into consideration especially, norbornene, tetracyclo [4, 4, 0, 12, 5, 17, 10] -3 
dodecen, and especially a dicyclopentadiene are desirable. 

[0011] A C=C double bond is included in the acquired ring-opening-polymerization object 
unescapable. A polymer including a C=C double bond is lacking in thermochemistry stability, and 
does not bear practical use. Therefore, it is necessary to hydrogenate a 
ring-opening-polymerization object further under existence of a hydrogenation catalyst. 
Especially the hydrogenation approach of a ring-opening-polymerization object should just be 
an approach which is not limited but can hydrogenate a C=C double bond efficiently. Generally it 
hydrogenates in an inert solvent and under hydrogen pressurization under existence of a 
hydrogenation catalyst. The aromatic hydrocarbon of the carbon numbers 6-14, such as 
aliphatic hydrocarbon; benzene of the carbon numbers 5-14, such as a hexane, a heptane, an 
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octane, a dodecane, a cyclohexane, cycloheptane, a cyclo decane, and a methylcyclohexane, 
toluene, a xylene, and ethyibenzene, is suitably used for an inert solvent, and a cyclohexane, a 
methylcyclohexane, and toluene are most preferably used for it among these. The homogeneous 
catalyst of the halogenide of IV groups, such as the solid-state catalyst which supported the 
metal of VIII groups, such as nickel, palladium, platinum, cobalt, a ruthenium, and a rhodium, or 
its compound to porous support, such as carbon, an alumina, a silica, a silica alumina, and 
diatomaceous earth, as a hydrogenation catalyst or vanadium, chromium, manganese, iron, a 
ruthenium, cobalt, nickel, and palladium, - a VIII group, an acetylacetonate complex, a 
carboxylate complex, a NAFUTETO complex, a trifluoroacetate complex a stearate complex, be 
mentioned In these, it is desirable especially to use a homogeneous catalyst. 
[0012] ** the addition mold copolymer copolymerized an alpha olefin and annular olefins, such 
as ethylene or a propylene, without carrying out ring breakage of the annular olefin — come out. 
These are indicated by JP.60-1 68708A JP.61-1 15916A JP.61-221 206,A, JP.61 -292601 , A, 
etc. As an annular olefin, norbornene, 5-phenyl norbornene, Tetracyclo [4, 4, 0, 12, 5, 17, 10] -3 
dodecen, Annular monoene one, such as 8-phenyl tetracyclo [4, 4, 0, 12, 5, 17, 10] -3 dodecen, 
Cyclo BENTA diene, a dicyclopentadiene, norbornadiene, 5-ethylidene norbornene, Annular 
dienes, such as 8-ethylidene tetracyclo [4, 4, 0, 12, 5, 17, 10]-3-dodecen and 8-isopropylidene 
tetracyclo [4, 4, 0, 12, 5, 17, 1 0]-3-dodecen, are used suitably. If the availability of a raw 
material and the thermal resistance of a polymer are taken into consideration especially, 
norbornene, tetracyclo [4, 4, 0, 12, 5, 17, 1 0]-3-dodecen, and especially a dicyclopentadiene are 
suitable. Among them, since a generation polymer includes a C=C double bond when annular 
diene is used, it is desirable to hydrogenate an addition polymer further like the manufacture 
approach of a hydrogenation ring-opening-polymerization object, as mentioned above. 
[0013] Moreover, as an alpha olefin, the alpha olefin of the carbon numbers 3-14, such as a 
propylene, 1-butene, 1-pentene, 1-hexene, 4-methyl-1-pentene, 1-heptene, and 1 -dodecen, is 
used. Although the ethylene from reactivity is the most desirable as an annular olefin and a 
monomer to copolymerize, a propylene is also used preferably. These may be used 
independently or may be combined two or more kinds. Generally this addition polymer is easily 
compoundable under existence of Ziegler-Natta catalyst or a metallocene catalyst. 
[0014] ** A hydrogenation styrene system polymer and a hydrogenation styrene system 
copolymer perform a hydrogenation reaction to the partial saturation double bond containing 
the aromatic series of the polymer which uses polystyrene as a principal component, or a 
polystyrene system copolymer. These are easily obtained by generally hydrogenating a styrene 
system polymer and/or a styrene system copolymer. As a styrene monomer used for a styrene 
system polymer, styrene, alpha methyl styrene, p-methyl styrene, vinyl naphthalene, etc. are 
mentioned. Among this, the styrene from availability and polymer physical properties is the most 
desirable, and that polymer is polystyrene. 

[0015] On the other hand, as a copolymerization component of a styrene system polymer, 
dienes, such as 1 ,3-butadiene, isoprene, 2, 3-dimethylbutadiene, 2, 3-pentadiene, 2, and 
3-hexadiene, are used preferably. By introducing these copolymerization components, dynamics 
physical properties can be raised remarkably, without spoiling the transparency of the annular 
polymer made into the purpose. An isoprene and 1 ,3-butadiene are preferably used from the 
field of polymerization activity and economical efficiency also in these. These may be used 
independently, and two or more kinds may be used together and they may be used. As for the 
rate of the conjugated diene component in this styrene-conjugated diene copolymer, it is 
desirable that it is in 30 or less % of the weight of the range 1% of the weight or more. A 
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conjugated diene component is 2-% of the weight or more 25 or less % of the weight of the range 
more preferably. It is not desirable in order to spoil transparency it not only to to spoil the 
thermal resistance of an annular olefin system polymer, but, if the rate of a conjugated diene 
component cannot raise dynamics properties, such as shock resistance, at 1 or less % of the 
weight and exceeds 30 % of the weight. 

[0016] Especially limitation does not have the manufacturing method of these styrene system 
polymers and a styrene system copolymer, and a general radical polymerization method, an 
anionic polymerization method, a cationic polymerization method, etc. are used preferably. 
Moreover, a random copolymer, a block copolymer, a radial block copolymer, etc. are mentioned 
as a joint format of the styrene system copolymer which introduced the copolymerization 
component into the styrene system polymer. A radial block copolymer has the inner radial 
configuration of a block copolymer, and a radial configuration shows a configuration to which 
several polymer chains were extended from the core to the radial. In thinking thermal resistance 
as important, especially when a block copolymer thinks the fluidity at the time of shaping as 
important among these again, a radial block copolymer is desirable. What is necessary is to 
judge these suitably according to an application and just to adopt them. 
[001 7] Especially the hydrogenation approach of a styrene system polymer and a styrene 
system copolymer should just be an approach which is not limited but can hydrogenate aromatic 
series and a C=C double bond efficiently. Generally, the inside of an inert solvent and the 
bottom of hydrogen pressurization are performed under existence of a hydrogenation catalyst, 
and it hydrogenates at an elevated temperature. The aliphatic hydrocarbon of the carbon 
numbers 5-14, such as a hexane, a heptane, an octane, a dodecane, a cyclohexane, 
cycloheptane, a cycle decane, and a methylcyclohexane, is suitably used for an inert solvent, 
and a cyclohexane and a methylcyclohexane are most suitably used for it among these. The 
homogeneous catalyst of the halogenide of IV groups, such as the solid-state catalyst which 
supported the metal of VIII groups, such as nickel, palladium, platinum, cobalt, a ruthenium, and 
a rhodium, or its compound to porous support, such as carbon, an alumina, a silica, a silica 
alumina, and diatomaceous earth, as a hydrogenation catalyst or vanadium, chromium, 
manganese, iron, a ruthenium, cobalt, nickel, and palladium, - a VIII group, an acetylacetonate 
complex, a carboxylate complex, a NAFUTETO complex, a trifluoroacetate complex a stearate 
complex, be mentioned Activity is highly used for what supported nickel, palladium, and platinum 
to a silica, a silica alumina, and diatomaceous earth preferably among these. These 
hydrogenation catalysts may be used independently, or it may combine and they may be used. 
[001 8] Molecular weight of this polymer is made to express using the reduced viscosity 
(etasp/C) which is a typical scale showing molecular weight. When the mechanical strength and 
fabrication nature of a molding material are taken into consideration, among the concentration 
of 0.5g / toluene solution of dl_, in the reduced viscosity measured at 30 degrees C, the thing of 
the 0.15 or more dL/g range of 1.5 or less dL/g is desirable, and is 0.3 or more dL/g0.8 dL/g 
preferably [ it is more desirable and ] to the range of 0.2 or more dL/g1.0 dL/g, and a pan. If 
average molecular weight is lower than 0.15 dL/g, mechanical strengths run short, when higher 
than 1.5 dL/g, melt viscosity is too high, a fluidity runs short, and shaping becomes difficult and 
is not desirable. 

[0019] The annular olefin system polymer constituent which consists of the annular olefin and 
organic solvent in this invention is a solution which consists of this annular olefin polymer from 
which a part for metallic calxes, such as catalyst residue, was removed, and an organic solvent 
after composition by the solution system of the above-mentioned **, **, and **. 
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[0020] this organic solvent may be an organic solvent used in the synthetic process of the 
above-mentioned **, **, and **, and may be the oxygenated aliphatic hydrocarbon of the 
carbon numbers 1-10, such as the aromatic hydrocarbon; methanol of the carbon numbers 6-14, 
such as aliphatic hydrocarbon; benzene of the carbon numbers 5-14, such as a hexane, a 
heptane, an octane, a dodecane, a cyclohexane, cycloheptane, a cyclo decane, and a 
methylcyclohexane, toluene, a xylene, and ethylbenzene, ethanol, diethylether, methyl tertiary 
butyl ether, a tetrahydrofuran a furan, and a pyran, and the mixture of these arbitration. Toluene, 
a cyclohexane, a methylcyclohexane, and methyl tertiary butyl ether are preferably mentioned 
also in them. 

[0021] The annular olefin system polymer constituent in this invention Even if it condenses 
beforehand and uses by a rotary evaporator etc., again Although you may dilute with the organic 
solvent mentioned by the term of the above-mentioned organic solvent, 5 - 60 % of the weight 
of annular olefin system polymers, They are the constituent which consists of 40 - 95 % of the 
weight of organic solvents, the constituent which consists of 10 - 50 % of the weight of annular 
olefin system polymers, and 50 - 90 % of the weight of organic solvents preferably, and the 
constituent which consists of 15 - 40 % of the weight of annular olefin system polymers, and 60 
- 85 % of the weight of organic solvents still more preferably. If the presentation of an annular 
olefin polymer exceeds 60 % of the weight, the fluidity of an annular olefin system polymer 
constituent is scarce, and at less than 5 % of the weight, this presentation has the low yield of 
an annular olefin system polymer, and is not [ both ] desirable. 

[0022] In order to control still more effectively the fall of the molecular weight by heat 
deterioration in this invention, it is desirable to add the stabilizer for pyrolysis prevention in an 
annular define copolymer. All of the hindered phenol system stabilizer generally marketed as a 
stabilizer, a lactone system stabilizer, and a phosphite system stabilizer etc. are usable, and its 
combination of such arbitration is also usable, inside — desirable — a hindered phenol system 
stabilizer — the stabilizer of a hindered phenolic group content acrylate compound is more 
preferably desirable. 500 ppm or more 50000 ppm or less of 1000 ppm or more 30000 ppm or 
less of these stabilizers are preferably used in [ 2000 ppm or more ] 20000 ppm or less still 
more preferably to a polymer. Since [ neither of ] this stabilizer becomes Hayes of an annular 
olefin system polymer, and the cause of coloring for it to be 50000 ppm or more and 
effectiveness becomes inadequate in 500 ppm or less, it is desirable. 

[0023] With the thing in this invention for which this organic solvent is removed gradually By (1) 
ordinary pressure, stirring this annular olefin system polymer constituent Below the boiling point 
of a temperature the constituent of 20 degrees C or more (2) It is evaporating scale loss 
aggressiveness and this organic solvent gradually with 4 or more kPas of pressures of 70 or less 
kPa, the temperature of 255 degrees C or less of 80 degrees C or more, (3) pressures of 4 or 
less kPa of 1Pa or more, and 190-degree-C or more temperature of 255 degrees C or less, and 
removing. 

[0024] (1) is the phase where a solvent is removed most and it is desirable to carry out below in 
the boiling point of this constituent under atmospheric pressure. It solidifies, while this polymer 
constituent will foam, if it carries out under reduced pressure, and about [ that it becomes 
impossible to stir ] or a solvent tends to remain in foam, and it is not desirable, temperature — 
below the boiling point of the more than boiling point minus 10 degree-C constituent of this 
constituent — desirable — more than boiling point minus 5 degree C of a constituent — below 
the boiling point is more desirable. Since solvent removal effectiveness becomes low, it is not 
desirable less than [ of the constituent which requires temperature / boiling point minus 10 
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degree C ]. The polymer concentration contained in the constituent after concentration has 85 
or less desirable % of the weight 50 % of the weight or more, and it is 80 or less % of the weight 
60 % of the weight or more more preferably. If polymer concentration exceeds 85 % of the weight, 
it becomes impossible to stir by viscosity's becoming high or solidifying, and polymer 
concentration is [ neither of that the solvent removal effectiveness in the 2nd step becomes 
low at less than 60 % of the weight, or it foams and is easy to solidify in the 2nd step ] desirable. 
[0025] (2) is the phase where most solvents are removed and 4 or more kPas of pressures of 70 
or less kPa and its 80-degree-C or more temperature of 255 degrees C or less are desirable. If 
a pressure exceeds 70kPa(s), a solvent will be hard to be removed, and in less than 4 kPas, this 
solvent does not be [ it foams and ] easy to solidify and have a desirable pressure. On the other 
hand, if temperature exceeds 255 degrees C, the heat deterioration component of an annular 
olefin system polymer will increase, and the viscosity of this polymer solution is too high of 
stopping to stir at less than 80 degrees C, a solvent is not only hard to be removed, but, and it 
is not desirable. The polymer concentration contained in the constituent after this 
concentration phase is larger than 85 % of the weight, and 99.5 or less % of the weight is 
desirable, and it is 99 or less % of the weight 90 % of the weight or more more preferably, or 
[ that viscosity will become high as well as the phase of (1) if polymer concentration exceeds 
99.5 % of the weight ] — or by solidifying, stirring becomes impossible, polymer concentration 
becomes low at less than 85 % of the weight, and the solvent removal effectiveness in the 3rd 
step is not desirable. 

[0026] (3) is the phase where a solvent is removed by altitude and the pressure of 4 or less kPa 
of 1Pa or more and its 190-degree-C or more temperature of 255 degrees C or less are 
desirable. Since the device which a solvent is hard to be removed and adjusts a pressure in less 
than 1Pa will become expensive if a pressure exceeds 4kPa(s), it is not economically realistic, 
and it is not desirable. On the other hand, if temperature exceeds 255 degrees C, the heat 
deterioration component of an annular olefin system polymer will increase, and the viscosity of 
this polymer solution is too high of stopping to stir at less than 190 degrees C, a solvent is not 
only hard to be removed, but, and it is not desirable. It is suitable also from a viewpoint of 
diffusion of a solvent to carry out about this solvent removal, stirring an annular olefin system 
polymer solution. Moreover, less than 30 minutes has [ duration 230 degrees C or more ] 
desirable temperature about (2) or (3) phase, and less than 20 more minutes is desirable. In 30 
minutes or more, since duration 230 degrees C or more arises remarkably, temperature of heat 
deterioration is not [ duration ] desirable. 

[0027] 500 ppm or less are desirable still more desirable, and the residual organic **** agent of 
the annular olefin system polymer obtained in this way is 200 ppm or less. In 500 ppm or more, 
the fall of glass transition temperature becomes about 5 degrees C or more, and the amount of 
residual organic solvents is not desirable from a heat-resistant viewpoint. Moreover, 0.06 or 
less are desirable still more desirable, and the fall of etasp/C accompanying heat deterioration 
is 0.03 or less. If the fall of etasp/C exceeds 0.06, it becomes impossible to attain the dynamics 
physical properties originally designed, and is not desirable. etasp/C said here is the reduced 
viscosity in 30 degrees C of the 0.5 g/dL toluene solution of an annular olefin system polymer. 
[0028] The optical material and medical ingredient which consist of an annular olefin system 
polymer with few residual organic solvents obtained in this way can be fabricated by the 
well-known fabricating methods, such as the melting fabricating methods, such as injection 
molding and extrusion molding. Especially injection molding can be used suitable for 
manufacture of an optical disk substrate. 
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[0029] 

[Effect of the Invention] According to this invention, there is little heat deterioration and an 
annular olefin system polymer with few residual organic solvents and its optical material, and a 
medical ingredient are obtained. Consequently, the annular olefin system polymer with few 
residual organic solvents does not have to carry out desolventization, such as desiccation, at 
the time of a product final process or shaping. Moreover, the outstanding optical material and 
outstanding medical ingredient which do not have the heat-resistant fall accompanying the fall 
of the heat deflection temperature by the residual solvent about the obtained molding material, 
and do not have physical instability, such as a dimensional change accompanying 
desolventization, an environmental load, etc. can be offered. 
[0030] 

[Example] This invention is explained in full detail according to an example below. However, this 
invention is not limited to these examples at all. 

[0031] All (DCPD) of a cyclohexane, toluene, styrene, an isoprene, and a dicyclopentadiene 
used what performed distillation purification and was fully dried. 

[0032] The annular olefin system polymer used for measurement in the example of reference 
was isolated as follows. That is, reduced pressure drying of this polymer slurry of an annular 
olefin system polymer constituent that reprecipitated and obtained the part in isopropanol very 
much was carried out at filtration and 60 degrees C for 5 hours, and the flake-like annular olefin 
system polymer was obtained. In (2) or (3) phase, the temperature of each duration 230 degrees 
C or more was the range for 15 or less minutes 10 minutes or more among the phases of 
above-mentioned (1) - (3) performed in the example. 

[0033] The parameter performed in the example, the example of reference, and the example of 
a comparison was measured by the following approaches. 

1) Product made from styrene molar fraction, DCPD molar fraction, and rate of 
hydrogenation:JEOL EX-270 mold nuclear-magnetic-resonance-absorption equipment was 
used, deuteration chloroform was used as the solvent, and the quantum of the 1 H-NMR 
measurement was performed and carried out in ordinary temperature by making a 
tetramethylsilane into an internal standard. 

2) Glass-transition-temperature (Tg):TA Product made from Instruments The 2920 mold DSC 
was used and the programming rate was measured by part for 20-degree-C/. 

3) Reduced viscosity : the reduced viscosity (etasp/C) in 30 degrees C of the toluene solution 
of concentration 0.5 g/dL was measured. 

4) The amount of residual solvents : the sample was prepared and measured as follows using the 
GC[ by Shimadzu Corp. ]-5A mold gas chromatography (GC). the case where a residual solvent 
is a cyclohexane — a 0.5g polymer — the object for analysis — the toluene solution which was 
dissolved in toluene [HPLC grade made from Kanto Chemistry] 9.5g, and was obtained — the 
object for analysis — in addition to isopropanol [HPLC grade made from Kanto Chemistry] 20g, 
the polymer component was reprecipitated. The obtained mixture was filtered and filtrate was 
made into the sample. When a solvent was toluene, the polymer was dissolved in the 
cyclohexane for analysis [the HPLC grade made from Kanto Chemistry], and also the sample 
was prepared similarly. 

5) Light transmission : the ultraviolet [ by Shimadzu Corp. ] visible spectroscope (UV-240) was 
used. 

6) Hayes value : automatic [ by Nippon Denshoku Industries Co., Ltd. ] digital hazemeter 
UDH-20D was used. 
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7) Polymer concentration : the initial concentration of a polymer was computed by having taken 
and heated some polymer solutions created in the example of reference, and having removed 
the solvent. It computed from the amount of solvents removed based on this value. 
[0034] [example 1 of reference] BASF, and the polystyrene GP158 made from AG — from 
silica-alumina support nickel catalyst [Aldrich, as it was the following about K, using purchase 
and 65 % of the weight [ of rates of nickel support ]] as the inside of a cyclohexane solvent, and 
a catalyst, the hydrogenation reaction was performed. 

[0035] The autoclave made from stainless steel of capacity 10with electromagnetic-mixing 
aerofoil L was used for the reaction container, the inside of a container — this polystyrene 
750g and cyclohexane [— Wako Pure Chem Industry — purchase]2200g and 
methyl-tertiary-butyl-ether [ — from Kanto Science, purchase]! 500g and 1 18g of these 
silica-alumina support nickel catalysts were taught, and nitrogen gas and after hydrogen gas 
subsequently permuted, the hydrogenation reaction was performed for the inside of a container 
by 180 degrees C and hydrogen pressure 10MPa for 160 minutes. After cooling a container to 
near ordinary temperature, the inside of a container was returned to ordinary pressure, the 
nitrogen purge of the inside of a container was carried out further, and hydrogenation 
polystyrene and a cyclohexane solution including a silica-alumina support nickel catalyst were 
obtained. This solution was filtered with the membrane filter of the bottom of the nitrogen 
pressurization of 0.4MPa(s), and 0.1 micrometers of pore size, the silica-alumina support nickel 
catalyst was removed, and 4200g of transparent and colorless hydrogenation polystyrene 
cyclohexane solutions was obtained. 

[0036] Some obtained hydrogenation polystyrene cyclohexane solutions were extracted, and 
various analysis was performed. One H-NMR analysis to the rate of hydrogenation was 99.0%. 
DSC measurement to glass transition temperature was 148 degrees C. Among the toluene 
solution of concentration 0.5 g/dL, reduced viscosity etasp/C measured at 30 degrees C was 
0.47 dL/g, and was a value high enough. 

[0037] To the [example 2 of reference] metallocene, isopropylidene-(9-fluorenyl) 
(cyclopentadienyl) zirconium dichloride [iPr(Cp) (Flu) ZrCI2, reference J.A.Ewen et al, 
J.Am.Chem.Soc, and vol 110 and 6255-6266 (1988) are followed. To synthetic] and a 
co-catalyst Tosoh Akzo trityl tetrakis (pentafluorophenyl) borate ([(C6H5) 3C]+ [B(C6F5) 4] -), 
Tosoh Akzo triisobutylaluminum was used for the alkylating agent, and as it was the following, 
copolymerization reaction of ethylene and DCPD, hydrogenation reaction, and catalyst removal 
were performed. 

[0038] The autoclave made from stainless steel of capacity 3with electromagnetic-mixing 
aerofoil L was used for the reaction. After nitrogen gas permuted the inside of a container, 
toluene 1320g, DCPD181g, and triisobutylaluminum solution (n-hexane solution of 
concentration 1M) 18mL were taught in the container. Next, after raising temperature to 40 
degrees C, ethylene fully permuted the inside of a container and dissolution saturation of the 
ethylene was carried out. Then, 257mg [(C6H5) 3C]+[B(C6F5)4] iPr(- and 122mg) (Cp) (Flu) 
ZrCI2 was added, and the polymerization was made to start. Supplying ethylene being continued 
so that the ethylene pressure under polymerization and in a container may hold one 
atmospheric pressure, and supplying DCPD of this molar quantity to coincidence was 
continuously continued to the amount of supply of ethylene. 140 minutes after starting a 
polymerization, the isopropanol of a minute amount was added, the reaction was terminated and 
1750g of copolymer constituents was obtained. The amount of ethylene supplied between 
reactions was 97g, and the amount of DCPD(s) was 168g. 
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[0039] Some obtained copolymer constituents were extracted and various analysis was 
performed. The presentation ratio of 1 H-NMR analysis to a DCPD component was 43-mol%. 
DSC measurement to glass transition temperature was 152 degrees C. Among the toluene 
solution of concentration 0.5 g/dL, reduced viscosity etasp/C measured at 30 degrees C was 
0.70 dL/g, and was a value high enough. 

[0040] 3.0g of cobalt tris acetylacetonate complexes and the mixture of triisobutylaluminum 
solution (n-hexane solution of concentration 1M) 24mL were further added to the obtained 
copolymer constituent, the hydrogenation reaction was performed for 110 degrees C, hydrogen 
pressure 4MPa, and 120 minutes, and the transparent hydrogenation copolymer constituent was 
obtained in yellow. The lactic-acid water solution which consists of 31. 8g of lactic acids and 
3.2g of water at 100 degrees C was added stirring this hydrogenation copolymer constituent, 
the homogeneous catalyst was made to condense by stirring at this temperature for 1 20 
minutes, and the muddy peach-colored hydrogenation copolymer constituent was obtained. 
When this peach-colored hydrogenation copolymer constituent was filtered by the nitrogen 
pressure of 0.4MPa using the membrane filter of 0.45 micrometers of pore size, 1 520g of 
transparent and colorless hydrogenation copolymer toluene solutions was obtained. 
[0041] Some of these hydrogenation copolymer toluene solutions were extracted, and various 
analysis was performed. One H-NMR analysis to the rate of hydrogenation was 99.9% or more. 
DSC measurement to glass transition temperature was 149 degrees C. Among the toluene 
solution of concentration 0.5 g/dL, reduced viscosity etasp/C measured at 30 degrees C was 
0.48 dL/g, and was a value high enough. 

[0042] 8-ethylidene tetracyclo [4, 4, 0, 12, 5, 17, 10]-3-dodecen 285g, toluene 1 100g, 1-hexene 
4.2g, triethylamine 7.5g, and triisobutylaluminum 15g were added to the reaction container made 
from stainless steel of [example 3 of reference] 3L, 2.8g of titanium tetrachlorides was added 
further, the polymerization was performed at -10 degrees C for 120 minutes, and the 
ring-opening-polymerization object was acquired. Reduced viscosity etasp/C measured at 30 
degrees C was 0.65 dL/g among the toluene solution of 0.5 g/dL of a polymer which carried out 
little preparative isolation of the obtained solution, and refined it with the conventional method, 
and the glass transition temperature (Tg) measured using DSC was 186 degrees C. 
[0043] It added stirring 7.8g of lactic acids, and 1.0g of water at 100 degrees C in the obtained 
reaction container, and was made to react by this ** for 1 20 minutes. Reaction mixture was 
colored the black slurry which became muddy from dark brown. This slurry was succeedingly 
applied to filtration processing. Adsorption treatment was carried out for filtrate using the basic 
alumina, and the processing liquid of transparence was obtained. The solution obtained in this 
way was added to a lot of ethanol, the precipitate which deposited was dried the ** exception, 
and the colorless flake was obtained. 

[0044] The obtained flake-like solid-state was dissolved in the 1 100g toluene introduced into 
the autoclave made from 5L stainless steel. Nitrogen gas fully permuted the air in the autoclave 
into which this solution was put. Tris (acetylacetonato) cobalt 3.0g and triisobutylaluminum 4.8g 
were added in this solution, the hydrogenation reaction was performed for 120 minutes by 
hydrogen pressure 4.4MPa, and reaction mixture was obtained. The rate of hydrogenation of the 
polymer which carried out little preparative isolation of this reaction solution, and refined it with 
the conventional method was 99.9% or more from 1 H-NMR spectrum. Moreover, reduced 
viscosity etasp/C measured at 30 degrees C using the toluene solution of 0.5 g/dL was 0.55 
dL/g, and the glass transition temperature (Tg) measured using DSC was 140 degrees C. 
[0045] It added stirring the lactic-acid water solution which contains 17.6g of lactic acids, and 
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1.8g of water in the obtained reaction mixture at 100 degrees C, and was made to react by this 
** for 120 minutes. Reaction mixture was colored the slurry in which pink became muddy from 
Hark brown. This slurry was succeedingly applied to filtration. Adsorption treatment was carried 
out for the obtained filtrate using the basic alumina, and the transparent and colorless 
hydrogenation polymer toluene solution was obtained. 

[0046] It introduced into the container made from 3L stainless steel equipped with the 
mechanical stirring aerofoil and the RIBIHHI mold condensator made from stainless steel set as 
10 degrees C, after dissolving Sumi Reiser GS[0.4by Sumitomo Chemical Co., Ltd.] g in 1000g of 
hydrogenation polystyrene cyclohexane solutions obtained in the example 1 of [example 1] 
reference as a stabilizer. Stirring this polystyrene solution, after carrying out the nitrogen purge 
of the inside of a container, contents were heated and boiled at ordinary pressure and 
cyclohexane 850g was made to remove. At this time, polymer concentration was 80 % of the 
weight. Subsequently, an internal temperature is set as 230 degrees C, and 28g of cyclohexanes 
was made to remove, adjusting and stirring internal pressure to 25kPa(s) using a vacuum pump. 
At this time, polymer concentration was 98 % of the weight. The cyclohexane was made to 
remove for 10 minutes, adjusting internal pressure to 500Pa and stirring a container further, 
using a vacuum pump, with 230 degrees C. After cooling a container to near the ordinary 
temperature, nitrogen was introduced, and massive hydrogenation polystyrene 120g was 
obtained from the inside of a container. 

[0047] It was 1 80 ppm when the quantum of the residual cyclohexane in the obtained massive 
hydrogenation polystyrene was carried out by GC. Moreover, methyl tertiary butyl ether was 
not detected. The glass transition temperature for which it asked from DSC measurement was 
148 degrees C. Among the toluene solution of concentration 0.5 g/dL, reduced viscosity 
etasp/C measured at 30 degrees C was 0.45 dL/g, and was a value high enough. 
[0048] It introduced into the container made from 5L stainless steel equipped with the 
mechanical stirring aerofoil and the RIBIHHI mold condensator made from stainless steel set as 
10 degrees C, after dissolving Sumi Reiser GS and 0.4g in 1000g of hydrogenation polystyrene 
cyclohexane solutions obtained in the example 1 of the [example 1 of comparison] reference as 
a stabilizer. After carrying out the nitrogen purge of the inside of a container, an internal 
temperature is set as 60 degrees C, internal pressure is adjusted to 52kPa(s) using a vacuum 
pump, and 750g was made to remove a cyclohexane, stirring. Since it foamed and solidified, the 
polymer suspended the agitator in the meantime. At this time, polymer concentration was 48 % 
of the weight. Subsequently, the container was heated at 250 degrees C and the agitator was 
again rotated with the fluidity of a polymer going up. The cyclohexane was made to remove for 
10 minutes, adjusting and stirring internal pressure to 500Pa further using a vacuum pump. After 
cooling a container to near the ordinary temperature, nitrogen was introduced, and massive 
hydrogenation polystyrene 102g was obtained from the inside of a container. The hydrogenation 
polystyrene foamed and solidified had adhered to the container wall. 

[0049] It was 3700 ppm when the quantum of the residual cyclohexane in the obtained massive 
hydrogenation polystyrene was carried out by GC. Moreover, methyl tertiary butyl ether was 
not detected. The glass transition temperature for which it asked from DSC measurement is 
136 degrees C, and the fall of a large glass transition temperature was accepted as compared 
with the massive hydrogenation polystyrene obtained in the example 1. Among the toluene 
solution of concentration 0.5 g/dL, reduced viscosity etasp/C measured at 30 degrees C was 
0.45 dL/g, and was a value high enough. 

[0050] It introduced into the container made from 5L stainless steel equipped with the 
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mechanical stirring aerofoil and the RIBIHHI mold condensator made from stainless steel set as 
10 degrees C, after dissolving Sumi Reiser GS and 0.4g in 1000g of hydrogenation polystyrene 
cyclohexane solutions obtained in the example 1 of the [example 2 of comparison] reference as 
a stabilizer. A container is heated at 60 degrees C, and 750g was made to remove a cyclohexane, 
after carrying out the nitrogen purge of the inside of a container, adjusting and stirring internal 
pressure to 52kPa(s) using a vacuum pump. Since it foamed and solidified, the polymer 
suspended the agitator in the meantime. At this time, polymer concentration was 48 % of the 
weight. Subsequently, the container was heated at 350 degrees C and the agitator was again 
rotated with the fluidity of a polymer going up. The cyclohexane was made to remove for 10 
minutes, adjusting and stirring internal pressure to 500Pa further using a vacuum pump. After 
cooling a container to near the ordinary temperature, nitrogen was introduced, and massive 
hydrogenation polystyrene 105g was obtained from the inside of a container. The hydrogenation 
polystyrene foamed and solidified had adhered to the container wall. 

[0051] Among the concentration of 0.5g of the obtained massive hydrogenation polystyrene / 
toluene solution of dl_, reduced viscosity etasp/C measured at 30 degrees C is 0.37 dL/g, and 
the sharp fall of viscosity was accepted. 

[0052] It introduced into the container made from 5L stainless steel equipped with the 
mechanical stirring aerofoil and the RIBIHHI mold condensator made from stainless steel set as 
10 degrees C, after dissolving Irganox1010 [product made from Tiba Speciality Chemicals] 0.8g 
in 1000g of the hydrogenation copolymer toluene solution obtained in the example 2 of [example 
2] reference as a stabilizer. Stirring a toluene solution, contents were heated and boiled at 
ordinary pressure and toluene 745g was made to remove. At this time, polymer concentration 
was 75 % of the weight. Subsequently, an internal temperature is set as 230 degrees C, and 
toluene 60g was made to remove further, adjusting and stirring internal pressure to 25kPa(s) 
using a vacuum pump. At this time, polymer concentration was 97 % of the weight. Toluene was 
made to remove for 10 minutes, adjusting and stirring internal pressure to 500Pa further using a 
vacuum pump with a temperature of 230 degrees C as. After cooling a container to near the 
ordinary temperature, nitrogen was introduced, and 190g of massive hydrogenation 
ethylene-dicyclopentadiene copolymers was obtained from the inside of a container. 
[0053] It was 1 90 ppm when the quantum of the residual toluene in the obtained massive 
hydrogenation ethylene-dicyclopentadiene copolymer was carried out by GC. Moreover, the 
glass transition temperature for which it asked from DSC measurement was 148 degrees C. 
Among the toluene solution of concentration 0.5 g/dL, reduced viscosity etasp/c measured at 
30 degrees C was 0.45 dL/g, and was a value high enough. 

[0054] It introduced into the container made from 5L stainless steel equipped with the 
mechanical stirring aerofoil and the RIBIHHI mold condensator made from stainless steel set as 
10 degrees C, after dissolving Irganox 1010 and 0.8g in 1000g of toluene solutions of the 
hydrogenation polymer obtained in the example 3 of [example 3] reference as a stabilizer. 
Stirring a toluene solution, after carrying out the nitrogen purge of the inside of a container, 
contents were heated and boiled at ordinary pressure and toluene 750g was made to remove. At 
this time, polymer concentration was 72 % of the weight. Subsequently, an internal temperature 
is set as 230 degrees C, and toluene 60g was made to remove further, adjusting and stirring 
internal pressure to 25kPa(s) using a vacuum pump. At this time, polymer concentration was 
95 % of the weight. Toluene was made to remove for 10 minutes, adjusting and stirring internal 
pressure to 500Pa further using a vacuum pump with a temperature of 230 degrees C as. After 
cooling a container to near the ordinary temperature, nitrogen was introduced, and 180g of 
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massive hydrogenation polymers was obtained from the inside of a container. 
[0055] It was 190 ppm when the quantum of the amount of residual toluene in the obtained 
massive hydrogenation polymer was carried out by GC. Moreover, the glass transition 
temperature for which it asked from DSC measurement was 140 degrees C. Among the toluene 
solution of concentration 0.5 g/dl_, reduced viscosity etasp/C measured at 30 degrees C was 
0.50 dL/g, and was a value high enough. 

[0056] In the [example 4] example 1 , the pressure of 8kPa(s) and a three-stage eye was set 
[ Sumi Reiser's GS [the Sumitomo Chemical Co., Ltd. make] addition ] to 3kPa(s) for 1.6g and 
the 2nd step of pressures, and also it experimented similarly, and massive hydrogenation 
polystyrene 1 18g was obtained from the inside of a container. 

[0057] It was 380 ppm when the quantum of the residual cyclohexane in the obtained massive 
hydrogenation polystyrene was carried out by GC. Moreover, methyl tertiary butyl ether was 
not detected. The glass transition temperature for which it asked from DSC measurement was 
149 degrees C. Among the toluene solution of concentration 0.5 g/dL, reduced viscosity 
etasp/C measured at 30 degrees C was 0.48 dL/g, and was a value high enough. 
[0058] The annular olefin system polymer obtained in the [example 5] example 1 was set as the 
resin temperature of 320 degrees C, and the die temperature of 80 degrees C, and the disk 
substrate which is a typical optical material was fabricated with injection and compression 
molding. The obtained disk substrate is transparent and colorless, and there was neither 
curvature nor a surface sink. Moreover, reduced viscosity etasp/C measured at 30 degrees C 
was 0.44 among the toluene solution of concentration 0.5 g/dL, glass transition temperature 
was 148 degrees C, and it was a value with both values high enough. 

[0059] The annular olefin system polymer obtained in the [example 6] example 1 was set as the 
resin temperature of 320 degrees C, and the die temperature of 80 degrees C, and the syringe 
of the disposable syringe which is a typical medical-application ingredient was fabricated with 
injection and compression molding. The syringe of the obtained syringe was transparent and 
colorless, and glass transition temperature was 148 degrees C, and was a value high enough. 
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8-^V7'nb , 'Jf>f-h7^^D [4, 4. 0. 1 
J - 5 . I 7 - 10 ] - 3 - F7 s -fe>^©Jg^i>^W*U 
<ffll>eti-S 0 4'-Cfelll4©A^tt*Jj:< , >*5i< , ;-7-©ilt 
^tt?r»|g-r4 4. -/;W?K;l/*>. T-Y^^fu [4, 

4, 0, 1 J>S . I 710 ] -3 Fft>, 

[001 1 ] »6ftfcHatt£#fct*^iMWcC = c 

a***. sj^m-^»©**'(i:^B^tc«i 7 gs§ti-r. 
c = c -s^*5»*«t < *3R{fc-c* 

:7'£>. ^i'dT r *>. ^^;u->^a^+-tJ->3?©^* 
S&5-1 4 ©HIMi^KfbTkS ; -o-tzx h^n>, * 

->u>, i^-<>-b*>*©gt*^t6~i Aam^mm. 

S^, ilfr-^A, O^^Af (DV I I II 

©£Jg £ /t tf-e ©< £ - # > . t;us^. ~>'J 

jl/f^^A, r.^^r;l/, ^•^i^'i'A^. IV 

JS~V I I im(D^n>f>itm, T-bPfrTteh*- h 

[0012] ©©#J3DM*M^i*«. x^U>S)Tc»7' 

5. CiK=>tt«fHIIS6 0 -16 8 7 0 8#&«. «fMBS 

6 1-115 9 16 4#HI36 1 -2 2 1 2 0 6 

&HBB36 1 -2 9 2 6 0 1 ffilRfKPSwSil 
rt^. S1^U7^>4L/TB. y;l^';u^>. 5- 
^ ixjuy >, f h7->?n [4, 4, 0, 1 



5 

j. s i' 10 ] -3 Ff-fe^, 8 -~y x.z.JH/f' Y^Ssi? 
a [4, 4, 0. I 15 , l M, ]-3Ff*>*Oi 

8-ifyf>7-F7->^0 t4, 4, 0, 
lJ . !> !».»•] -3- Ff r -fe>. 8 - A V^Of'jf 
>fF7^a[4, 4, 0, V-\ l'- 10 ] -3- 

fF7^n[4, 4, 0, l 2 '\ 

C = C . iSWct^K 

[00 13] ifc, a-tb7 -f ><kl/t«:. ^b'U 
> 1 -y-r>, i — ;>r>, i-^-fe>. 4-j< 
! -^>f->, l --.7r>, 1 - F^-te>*© 

>£«S^-r-5»^*<*i Ot:ttSj£te©-h*»fc* 

[0014] ©©zk^fb^U^fiofc*^*^ 
x?-u>jfi#»£f*w. #y*3 1 i/>*£jS#£ - r£* 

g/ctetfyX^U^Sft^f*©^*^*^*^ 

h \t-» K X 9- U «fc 0 s / * « * ^ u > * 

^ >»a^i*{cffli> e x =F u i u t » . 

y v-^tt±^e»^5 L u>* 5 **>»*K . ^©m^ft 
*5^yx?u>-cS)-2>. 

[0015] — x^u^s^ft©^*^;^ ^ 

■C«. 1, 3-^*^x>. 2, 3-S^ 

?;l/^yi>, 2, 3 --^>^^x>, 2, 3-^+ 

ij-^x>^©> : i>si*^*o<no6n^). cne>© 

5Ci*«t*5. cn6©*"C«>»£?S14. «»tt©iS 
*»6-fV^l/>. 1, 3-^yi>WSKffl'' 1 ?' 

ttctfciy£^^i>iS#©«l£». iii%t(±3 0 
S*%WT©ffiHtc*-SCi*s»*UC^ <fc9$?£K 
«itgyi 2 Sfi%«± 2 5 fifi%OT©fBH 
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gftfO^tt^lSli^tSCi^tJf, 3 0m« 

[0 0 16] ctie><DZ?i>>3fiA&#*sJ:Ux : ?\sy 
y *^:J->«£ffi«W¥J*U< 
ALfc*^U>*££^©*g£85£<!:bT. ^>#A 

[00 17] **-U>J6»£fc*Jj:tf**-U>3S**£ 

>, *i7^>, ft : *>. ->^p-^+-y->. 

^©i^tSt 5-14 ©IIW«lK^b*3IS**jatcffli» 6 
30 T^5^. ->y*. ^-y^T^S-f, Il^±^©^?L14 

mmtmft i> tcm&f&mfo si>t^tyfA. ^ □ a . 

v>^*>, it. jVf-^'t'A, 3^<;l/F. i?*-^. 

y^Aif. i vi~v i i no^tiyxt*. y-b* 

;l/T-fe h*- HS^. t7f- 

nift. h >j7want- F#§f*. x^yu-m 
{Wi©^j-ftfe«*^f6ns. cne»©rt. 
;^i?-)A, e^*->y*> ^y^y^sy-. ssi±k 
ffl^L/fc*>©3& s r£tt3& J ia<»* i/<n»6ti5. cne 

40 t>= 

[0018] KS^ft©^S«. 5W-S?r^Tf^W 

cc-r?> 0 BHBtt»©«M«tt9fta[*6c;tciiSE»ftn:tt*» 

mT'Si, iSSO. 5 g/dL©MUx>»}i, 30 
•CC«(5£ 0 fca7ctt*"C 0. 15dLA«±l. 5d 
L/g WTOti©*)©* 5 *?* l> < • J;0»*U<« 
0. 2dL/gtLhl. OdL/giDBI, 3 6^^ 
U<«0. 3dL/g«lO. 8dL/gt?*S. 

0. i5dL/g<t»)fti>i ««W3aas*i*s 
50 l. 1 . 5 d L/g J;"0^c^?g^iaA 5 ia-r^t:i)tIti 



I 

7 

[0019] #ffcBj{t*itf -SSttttfu? -f ^iW&BS&J 
* 6 «c u 7 4 ^n&fcffiSMit b . ±§e<D . 

[ o c 2 o ] i^wt&gJWiB. ±12®. ©. ®o^a 
~ l 4®nUMKKfb*x ; 'O-fe'X h^x>. *s/u 

+»->, ,>f?-;l/ ij-^n-x-T^l-tfiSfS L/< ^ 

too2i] *macisi-}&mvi*i'7 -i >mm-&#m 

f&Mt, n-£ y-x/^u-^-^T'&^Da&rSffi 
011%. WtS^PJ4 0-9 5M«*W5ll)Sft, 

»*o<bwk*u7 0-5011%, 

#68?§ffJ5 0-9 0MS%^6^-5>«^. <?<E>&Of£ 
L<BWK*U7-f >*a#f*l 5-4 011%. *rtB 
^J6 0~8 5SS%*>6fc&ffl^rC&&„ ^t** U 
7 ^ >1^#0»5 6 0 If %*fix.^ i , SU**U 

[0 02 2] #ffeBJCC:teW&. S»^ttC«fci^?-»©flS 

©tt#£fe-£*>ttffl^JlifrC*S. *-Cfc#*L< Bt> 

l>. *>£>£3cS#JB«^*CC*j-UT5 0 0 p pmfcLh5 
OOOOppmOT, $?£0<«1 0 0 0 p pmtU:3 
OOOOppmOT, 3^KJfll<tt2 0 00 ppm 
feLh2 0 0 0 0 p pm«TOHt?ffil I >f.n5. 
£©fij#5 0 0 0 0 p p mJfcLbr&S <tmK* -f > 
^g-^f*©^ X^gfeOMHtCfc 0 . 5 0 0ppmK 

[0 02 3] *»WtcfaW*. ©WfWtcRW««»iI*l» 
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SrStfLtt* 5 ?*. ( 1 ) SJlT?aS2 0 o C«±ffiR£^© 
»AS«T. ( 2 ) Ktl4 k P a &±7 OkP a fi 
S8 0'C^±2 5 5*C«T. (3) S.t)l Pa«i4k 
P a KT. !Sgl90 "C«±2 5 5 °C«T. 

5. 

[0 024] ( 1 ) B. *t*»l*J|»*Sti*Bl»-C* 

b t ». «ETrtf 5 i iM^f*^ wis?s l a # 6 @ 

* i o *c«±«fi»ft©»jSi«T*Mff * L/ < . mm 
m>ipzmi&ifo<Dm&-?ji-z i o*c*ss-cb^siji^* 

K#*ti4a^»«Ktt5 011%«±8 511%WT 
&0&V<> J: 9 » 3: K » 6 0 f l%ti± 8 0 11% 
S . 8 5 M&% 2> L VslSLIfi 

ltt< t£2>i>\ SfcBSIfc-TSC t<,c£-?xmft-C%tj:< 

20 a o . m^rngg* 5 6 o is%*^stb^ 2 mpg-c©^ 

[0 02 5 ] ( 2 ) tt*BW©*»#**liiSS 3 tiSSPgr 
S>0. Ii^4 kPa«±7 0 k PaJWT. U&8Q°C&L 
±2 5 5"C«T^5f$UC> 0 E^57 0kPa^S 
i*»WJ|»*S fttt < < . Ii^* 5 4 k P a *tt-C«R8 

5 5 •C^fix^i^fC^-U^ >mm-&&<DM&{tf&ft 
*sii^. $fc8 '0*C*«-CB»SI*»l»*StlK:< 

$S4T,-E>S^*aftSB8 5SS%«fc«3^#< 9 9. 5* 
«H J£lT***f * K . «fc 0 »* L< B 9 0 fiS%«± 9 

^.^.i. ( 1 ) (D®¥§tmC ttSJ&>*fcB 

*5 8 5 ll%*i-C«» 3 gWC©jg«lfl»*Jlft**Jfi < 

[0 02 6 ] ( 3 ) BiSRiJjWBKtClStefei* ^ *®«fT * 
40 0 . 1 P a fcLL4 k P attT. SS 1 9 0 °CW±2 
5 5WiWJ:Ui. E73* 5 4 kPa?:fix^i?§?fiJ 

^*?ntc< <, */ti Pa*?s-cBE**ias-r4 

— SS* S 2 5 5*C*ja^.4i.Slt^*U7 -{ > 
36*^f*©^{tfiR^*it.. *fcl9 0 'C*jg-CB?g 
fiiJ*SBfe*Sti(C<l^lfCa< . ^-5>fi-&«^§?K©tt 
S^ieTIPrS^-rita < U V) l. < SCO. 

a*s -5 C t B. ?gi?iJ©t£fft i t > 5 6 ^Wii-C 

50 *S„ */c. (2), ( 3 ) ©i3PgtCo^r?SM* 5 2 3 
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o -c&.±oimmmt 3 0 l < . § etc 2 

0#JWF*9*W3:IX>„ Sg#2 3 0 'CtUi©*^^* 5 
3 0 #«±-C»«0WbW* L/ < $ U < ft 

[ 0 0 2 7 ] OTfienfc^tt* U7 -f >?fc*£# 
©»@Wt£?§S8iJ« 5 0 0 p p mJWTW* L < . 3 h 
icftt. L/<i*200pp mJ^T-C*S. ^SW^SUfi 
#5 0 0 p pmKLh-C«#7X&#i&K©©T#fc<fc-€- 

5 -ctUii ft o BMtt©n*> hmz h < ft t>. ttc. 

m&i ttcW 5 v s p /C©ffiT« 0.06 «T**»* h 
<. 36CC5fSL/<»0. 0 3fc(T-C*-2>. t? s p/C 
©{£T#0. oefcafcii^sMMH-ofc^^Wtt** 
RJtCSfft<ftO»*U<ttt». CC-Cf^risp/Ci 
«3KtK* U 7 -< >**^t© 0 . 5g/dLh;H>g 
$©3 0 •CfCfcttSg7cttK'C&£. 

[oo28]*< 0T»6nfc3«a««»»i©ii>ftt»w 
e> ft s *^tt*4ft e mc mmtt 

©JSBKSCCJ:«)S9I5"C#4. ^cMffifSJKW*^ * * 
S«©SSjt{cjf?j§(cffl«<>S c i ^-c* 
[0 02 9] 

[»9§©*ft*] **MKJ:ti«. «(ee4b*y>ft<. SIS 
#Si^J©4>fti»iStK*U7-< ^Jfi*^**.*^©* 

umm icmmmm * r z >&m& ft c » . t ten h n 

t i> ft 5 Bt&14©{£T* s ft < > * fcK^Jtcf* 5 ^ft^ 
{bl?©$9lIfcPF£5£tt. H%aS?ft£#ft^g*ifc, # 

[0 03 0 ] 

V7"U>, i/->?D'<>*yl> (DCPD) «. 
[0 0 3 2 ] <MWr«!l£fflfc/B^fcWK* I/? -f >^ 

sit crff 5 o -ztm. 6 o -c-c 5 mm 
fc. mmmx-^-ytc±ti ( n - o> ©©»©rt. 

( 2 ) . ( 3 ) ©fHBCC*JC»T»&*i 2 3 0 *Cfel±©«l 
«WnBttl»"f*»4-l O^tLLl 5#«T©ttl8T?*-3 

[0033] ntKM. #*r imm-c'if-itcfflimB 

DCPD»$. 7fc3fift*:JEOL 

H Ex-2 7oae«flas,ft'«i»«?i5»*ffiffl^. 
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SUStii L 1 ^©"C 1 H - N M R S'J5t £ W J ffifi U fc. 

2) ^^fE^S* (Tg) : TA Instrume 
ntsS 2 9 20ffiDSC*«flJU #HBaSfftt2 0 

3) StcIAS: rSSO. 5 g/d L©hJUi >&'$©> 
3 0-CiC*iWS»7cttS (77 s p/C) £$J£L/c„ 

4) gKHsaw : mmwm (*) *gc- 5 as*'x 

?D7h^77^- (GO £ffi<<\ TIB©<fc^«:-tJ-> 

10 •7to*mm>xm£vtt. %m®m^w-*-y><» 

W£. 0. 5 g ©*£#£#*?£! F^*> [wflMfrt* 
(80 SHPLC^U-F] 9. 5 gK&IBS-tt. *6 

(*^) KHPLC^u-F] 2 0 gtcm-r*-^*^ 

<t L /c„ ^fS0*i h ;b x >©^ . m&W*: ^-Wffl ~> ^ a 
^+^> IMmVZ m) SHPLC^-F] 

5 ) *«js®m : mmatffi (*) ««?i-ni*a»*» 

20 (UV-2 40) 4tffllfc. 

6) ^-(xffl-. B*m&x* (*) mnnfv^^-i 

Xy-^-UDH-2 0D4ffifflUc„ 

7) S^(*7«JK : #*«K-rfPfiRLfcS^#»iR©— » 

uiLtc c©ffl*7c«c^*u/c^ja*^#abfc 0 

[0 034] ] BASF • AGt^'JX^U 

>GP 1 5 8K&is?Zi^*ry->r§ftl t P. MMtUXis 
'J*7Jl'5tfflHf-5'^K!4!i [A 1 d r i c hcfcOSt 
A. i^;WK$6 5tl%] felT©^^^ 
30 OTTkSftffc&lE&ffofc. 

[0035 ] Jgl5S^iC{J^Si#'S#*§fi 1 0 L© 

(ft) J:«A] 2200 g> 

jUx-7-;l, mm&¥ (*) «fc«3l«A] 1 5 0 0 g. IS 
j/y#TJl'3^®*-9*-JMIBil 18g*ttii*. ^ 
HF*9<5:^*^, ^t^Tk^^'^-r-g^U/cf^ 180 
•C. 7k*JI 10MPatl60^, ^SR^bSJtv*^ o 

^^fffco *>*i-5?g?g4 0. 4MPa©^*JfflEE 
T. *ffl?LS0. 1 Mm©^ yT'l'ls? -f ;U^-r*i^3iL' 

©*^t^'J^?U'>>-i 7 D^+t>->^4 200g?: 

[0036] f#6ftfc*«it*y*^u>->*a^*-y- 

>ig^©— SP^sm L r#®^ff £tf o fc. 1 H - N M 
R^-#tA 5 e . 7K*<t*« 9 9.0 fc„ DSC «'J 

50 5e*> ^ 1 4 8 'C-C* o fc. igg 0 . 5 



n 

g/d LCD h;Vx>?g^ct', 3 0 o C"C«ffiL/c®7C*AS 
nsp/CP. 4 7 dL/gt*0, ?fc#K:iSC>ffit 

[0 0 3 7] [##«2] yiro-bxe^y^oe'Jf 

^^A^oyFfPr (Cp) (Flu)ZrC 
1 :SflKJ .A. Ewe n et a 1 . J . Am. 
Chem. Soc. , vol 110, 6255-62 
6 6 ( 1 9 8 8) <CfEl»£j£] , HM^fcJfcy- • T * 

(#) gg h (-^>^^;l/^a^ *x 10 

)l) h ( [ (C*H 5 ) ,C] * [B (C 6 F 5 ) 4 ] 

-) % T^^^bfflWCJKV- • T9V (*) «h y>fv 
7?-)iT)m^V^$:mi<\ «T©J:5K:OtX^U> 
iDCPD4©*»^SJ£. **<tSJ& *W«»**tf 

[0 03 8 ] SJ£«:tt«ffl»»»f*S*3 LOXf>V 

L/c^, SSrtCC h ;bx> 1 3 2 0g, DCPD181 

n-^*1f>*«> 18mL«m/c 0 J«C»flE*4 20 
0 "CfcitffcSL ggrt£x^U>t^#&tg&U x 
?-U>**«WBl«S'a:fc. iC^25 7mg(D[ (C. 
H 5 ) >C] * [B (C 6 F 5 ) 4 3 -*5<fctfl 22mg© , P 
r (Cp) (Flu) ZrChiMi^HteS* 
/c 0 1/>EM 1 ME?:S}f f ^> 

»t/tsj£*»73tt &m&wmm \ i 5 o g*# 

teo JRj£©IBCcfl»&3nft:x^U>«tt9 7 g, DCP 30 

[0 03 9] »6nfcft«^*a«BB©-»*»ffiur 

^a^frf^tfo/Co 1 H -NMR^W6, DCPD^c 
^©iS!J:t«4 3mo l%t^^/c 0 D S C «'J5£a> 6 # 
^*|£&fifittl 5 2tJt*^fc. f*K0. 5g/dL 
<Dh;Ux>^^ 3 OttS'JSl/fcSTnffiKr? s p/ 
C&0. 7 0dL/gr*0, ^CS^ffltfeo/Co 

[0040] nhfttc&m&fcmf&mt^'^ b t y * 

T-fe^T-te M6f*3. Ogih'Hyy^T 

;l/^>)Affi (i«glM<E>n — -*"9*>^) 2 4m 40 
L<Dffi£4»£3£K:8§JnU l 1 0 # C, 7KSH4MP 

1 0 0'CT»«3 1 . 8g*5«fc^*3. 2 
g*6tt*»LBWc«««:»J!inU, EHaKt 1 2 0 

a^*3ffl?LS0. 4 5 am©y >:/^>:7 * Jl/*-* ■ 

0. 4 M P a ©iSEtlil^lTo /c i c 
»W<D**ft**^tt H ^x>*g® i 5 2 0 g*fi/c o 50 
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[0 04 1] h^i>«SR<0— W 

**ft*t*9 9. 9%«±r*o/c 0 Dscace*^^/ 

7^KMStt 1 4 9Tlt*o/t. rffiKO. 5g/dL 
(Dh;ux>igi£t^ 3 o'CXWl^btcmiv^&v s p/ 
CteO. 48dL/gt40, ^CCi«t^ffir*^fco 

[0 04 2] [#*M3] 3L©*^>UX«5J£S8 
CC8 -x^'Jf>f h7V^O [4, 4, 0, I 2 * 5 . 

I 710 ] -3- KfMz>2 8 5 g x h;l/X>1100 
g, l-^**te>4. 2g. b 'Jx^^T S >7 . 5 

g, h'j^yy^T^^^Aisg^UDi, seic 

mmt?2l'2. 8g**ftlU -10 e Ctl20^1 

It. «ffifcJ:g««Lfc«£f*<D0. 5g/dL0h 
;l/x>^fficj3 v 3 0°CrSiJ5EL/c®7nttg7? sp/C« 
0. 65dL/gttO, DSC*flH>t«J5£Lfc27^ 
Xfs^SS (Tg) B18 6 0 Ct&-?/c o 
[0 0 4 3 ] »€>tifcSl£SSCC 1 0 0T!r«»7. 8 

g*jj:cf*i-. og*«»utt3we»«/nur, mwci 
y-;i/{casjnut, wwofc£tjR£«sij. ^iitife 

[0 04 4] t#6n/cy !x-^tR@f*£5 LXr>l/^ 
SS^-h^u-r^HCzgALfcl 1 0 0 go h;i/x>cc 

^Cl$^Xtt»L/c 0 tt&ttCCh'J* (T*feeM/T 
■fe h^- h) n^Ml/ h 3. OgfeAVh'J^y^T 
il/^-)A4. 8 g*8SJlIU **E4. 4MPatl 

fb^S. ^-NMRX^^ FM>6 9 9. 9%«±t 
*o/c„ S/c, 0. 5g/dLOF;^>8iS«:fflW 
3 O'CVmmLtcMTtte&v s p/C«0. 55dL/ 
gt$>9, DSC^rffll *t Sfl3£ Otctf^? X Ie^SS ( T 
g) ttl4 0'Ct$)o/c 0 

[0 04 5 ] »6ftfcKl6*K: 1 0 0 -Ct*L« 17.6 
g*J<fcO'7kl. 8gSr*tf»LM*«f»«:!W¥0a*s6as 

[0 0 4 6 ] [3B«W1 ] #«W1 -C»6tite*Wfc# 

y x^u>->^P-^*it>^ iooo goc^^sji o 

tX5^>fif-GS [ffife^X* («) H] 0. 4g 

1 0 o CCc^L/c^-r 
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S^P^*-y->8 5 0 g*fc£2i*tc. C<D 

2 3 0 c CK:^L.. I^>7m>trtE?:2 5kP 
atcMBU »«st,tt#6S'i'a^*-!J->*2 8 gBfc* 
3 -Sfco C ©^.rfi^*?iiSti 9 8 SS%~C h o fc. 
SS*2 3 0m>g£X£#>7'£fflt>T;*P>Ct|*3E£ 
5 0 0PaCCW«SU MWVte&til OftfflistV^* 

[0047] fc^n/ttsHfekSfb* uxotpon 

#->i7n^+1f>?rGC-C^S:L//ci 18 0pp 
mt^ofc, y^ir-WJ 

SJKttl 4 8°C-C*-7/c„ ?SK0. 5g/dL©hJVx 
3 0 'C-C»J5t LfcjB7C*SS77 sp/CBO. 

[0048] [Jt«w i ] i ■ciien^fflt*' 20 
';x?u>^^p-^+-y">?^i ooo gic^s^Ji u 

-CX5 7-f1f-GS. 0. 4g4ilgSyfc^ ^«5£ 

i o'Cfc^o/cXT-^u^^sv-f^ ta?fe 
£M*g& htc\mu z 6 o x;tcistse i> . x^*' > ^* 

ffil^TrtE^ 2 kPatcfSgBU m#L-&#6i-'£'t3 

?SOTBfbt,fc/cs?>, Wttfc&fWbOfc. c©ufrS-c* 
^»?ge«4 8a«%-C*-5fc. -5C»t?S»*2 5 0 °c 

5 0 OPaiCDIgiSU fW?L«t**i51 O^IBi'f O^* 
£j*AL-. ^rt*&aW©*JRft# i ;**t'> 1 0 2 

ssrtScc«^?aL,r@{bufc7K*{bd< y * 
[0049] ®iitxtcim*mit#v 

^>?a^t>%GCtSllfciC^, 37 OOp 

i 3 6 -c-c. mmm i T»6nfc««*«it* 

J06hfc. «S0. 5g/dL©hJH>i§». 30 
"CTSiJSL/cjiTctteT? s p/Ctt0. 45dL/gT 

[0 050] [ tb?3#!l 2 ] 1 -C*S6ttfc**Mfc>J< 

y * a ^+-y->?§vg 1 0 0 0 gtc^SSOi O 

s^-cif-GS. o. 4g^5tfc^, 
s^m. i 0"CfcR^tyfc*y->u*t4y-^?fc3s& 
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zmms&uMk. gi§£6 0*cidjn&u Jf£*>?" 

*fl|l»TI*gE«:5 2kPaK:tl*U SWOtt**^* 
a-v*-y->£7 5 0 g C<DS*'Jv-« 

*^f*jiJS«4 8«fi%-C*-o/c„ o^-C^ls^ 3 5 0 

•cjcamu * y ^~<DwmLifi±&z<DLm:m&fo 

£5 0 0 PateiEgpL^ S#U&*5e> 1 O^tStyfu^ 
5g§f#fc. ^rtUKW^taL/TH^bL-fcTK^b^y 

[0051] ntbtitcmKfcMiktf y 

0. 5 g/dL©Hl/X>?&&cfJ. 3 0°C-CS'JSU/cS 
Tcttgr? s p/C»0. 3 7dL/gf&*K *4S©A 

[0052] [*sfe#i 2 ] 2 -ef#6ftfc*snb* 



h ;Ux>?g?g©f*3. 1 0 0 0 g (C£^8fl£ I 
rganoxlOlO • 'Jr^- • ^5 

(») h] o. 8g*jgi?8*fca. wssaw* 

h ;H> 7 4 5 g C©B#.£r*£{fc£g 
«7 511%t4ofc. -^C>-Crtfi=5r 2 3 0 'CicRS 

Jt£#>:/*m>TrtEE*2 5 kPa4tf@gpl/. 
if L&*S63?>iC HJl/X>6 0 g C©B$ 
*-C*^f*?fiK « 9 711%T*-)fc. ®K2 3 0*C© 
-J^m^i: 2 6«:rtBE?r5 0 0 PaiCiSgB 

«cD7k^{bi u>-^~>^u^>^^x >*a^<* i 

9 0 g 

[0 05 3 ] f#»5nfclS«*^bx9 1 U'>-^>^ci^ 

tC6. 1 9 0 p pmr*-5/c„ DSCI'JS*^ 
**/c*7XaM»l 4 8'C-C$>-3fc„ iSSO. 5 
g/d LCD hJl/X>^f?gitJ. 3 0°C-ca'JSL/cS7cttlS 
7?sp/c«0. 4 5 d L/gt?*«5, ^{ClSt^-C 

[0054] [ mmw 3 ] 3 x-nh titcKMim 

^ftCD h^x>?g?S 1 0 0 0 g{CSSS"Ji 1 r g a 
noxlOlO, 0. 8g 

m. i o , c(csssuc^f>i'^iy-t? b^^ips 

I:iifc5 L^f>P^S§gti:iAlfc„ S3ll*3£^ 
*g^L/cfg, hJUx^jg^r^L^^. SEE-Crt 

-CrtS=&2 3 O'CtcRSL/, SE^JJO^ffl^rrtE* 
2 5 kPatCiEepL. Sl^b^:^<53 6(C f-;Ux>6 0 



(9) 



15 



g & $ ate. c om^-cm-smsm* 9 5 mm%-e ■ 

ftofc. MS2 3 0 °C©$ JX^>7"?:f l»t 5 6(C 
F*gU£5 0 0Pa(t|)|gi5U JHJtUtt*t6. 1001111- 

jr**au sart3&»6«i«©**{bfi^»i 8 o g£ 

[0 05 5 ] fS6ftfc#tfck*ffcm^f**©£S# h;Ux 
>a^GCt?SaV/ciC5, 190ppmt*^fc. 
$/c, D S C»fi£*» hi&tbtct}^ *1££fi&tt 14 0*C 

iHSO. 5 g/dL©hJbx>^tti > 30 10 
°C-C®mbtcm7iAti&n s p/CBO. 5 0 d L/gt? 

[0 05 6] [SO60J4] HJtWltCfcl^-C^S 

-g s [tt^t^x* <«o tt] <ommm* 1 . 6g, 

2©pgB©JE?3£8 kPa. 3SPgS©BE*^3 k P a 
>; x ? b > l l 8 g zmtc 

[0057] % htitcm^m^'j^^^xD^om^ 

i/i'O^y^GC-CSlL/ciC?,, 3 80 ppm* 



!ftK2 0 0 1 -3 29 0 1 6 
16 

%wn s ft a a> r> fc. dsc h^tai^x f^s 

a«l 4 9*C-C*o/c 0 iSKO. 5g/dL©h;bx> 
3 0 "C-CI'JS LfcSTcttST? sp/CiJO. 4 

[005 8 ] [^66015] m&miiCis^xmtbtlftM 

®.*V7 a >mm£#z. ®m&&3 2 0 °c» ±mua. 
8 0 -cic^L-awa • Emm*.* 0 . 

SO. 5g/dLOh;H>M«, 3 0°C"CS'JSL./c 
^7cttSrj s p/C«0. 4 4, ^^iSSBU 
8°C-C*0> ffl;£©ffi£fc^#lCiftl>firc&ofc„ 
[005 9] SE*«l«:*»«,»r»&ftA;«l 

1/7 ^ wigfi&3 2 0 °c. 

8 0 'CKtSltWffi • JBEttfiB&K «fc 0 . R*Wa^jK 

e>ftfca«s©^> u >yBi6i^f*f) . 



0jPmSfflTUB©aiBT2#l-^ «At*5*; 
0jn»sfflilJB©UW2#l-Sf 
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) 4C066 BB01 EE06 

43032 CA25 GA34 CA38 CB01 CB03 
CB12 CB13 CE03 CF05 CG07 
43100 AR11P AR16P AR17P AR22P 
AU21P BC43P DA09 GC25 
GC26 3A32 3A50 



